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ABSTRACT OF THE DISCLOSURE

Flexible epoxy resins may be formed by curing a mix-
ture of a polyepoxide, a diglycidyl ether of polyepichloro-
hydrin, and a hardening agent exemplified by polyalkylene
polyamines, and p,p’-methylene dianiline. In an example
50 parts of the diglycidyl ether of polyepichlorohydrin
were combined with 50 parts of the diglycidyl ether of bis-
phenol A together with a catalytic amount of diethylene
triamine and cured at 100° C. for 4.5 hours.

This application is a continuation-in-part of application
Ser. No. 49,418, filed August 15, 1960, now abandoned.

The present invention relates to flexibilizers for epoxy
resins and more particularly concerns novel and useful
compositions of matter which, when mixed with conven-
tional epoxy resins and cured, impart to such resins a
degree of flexibility not heretofore achieved without the
usual expected decrease in the other desirable properties
associated with such resins.

Heretofore it has been the practice in the field of epoxy
resins, when flexibility is desired, to add to the polymer-
izable monmeric epoxy resin a monoglycidyl derivative of
a long chain aliphatic compound, such as, monoglycidyl
derivative of a polyamide, polysulfide, fatty diamine, or
the like. These additives, while normally compatible with
the conventional epoxy resins, impart problems in that
many of the desired physical and chemical properties of
the polymerizable mixture and the resulting cured resin
are lost. The most common loss is in impact strength and
heat stability.

It has now been found that the addition of a poly-
glycidyl ether of a poly(chloroalkylene) glycol to con-
ventional epoxy resin systems prior to curing will pro-
duce upon curing a flexible epoxy resin which has, in
many instances, improved impact strength. Further, the
flexibilizers here taught do not materially affect the heat
stability of the cured product. Thus, it has been found
that the addition of a product having the following gen-
eral formula can impart flexibility without loss of heat
stability and with increased impact strength.
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wherein n represents an integer from 1 to 2, a repre-
sents an integer from 2 to 30 or more. While it is con-
sidered to be an operable species of the present invention
when a represents an integer less than 3 it is desirable in
order to obtain a flexibility of commercial usefulness to
use a polychlorohydrin of a weight average molecular
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weight above about 200, thus g as set forth above will
generally have a value greater than 3.

In one manner of carrying out the present invention a
chlorinated polyalkylene glycol (polyepichlorohydrin) is
reacted with epichlorohydrin in at least stoichiometric
quantities in the presence of a condensation catalyst and
then dehydrohalogenated to form the diglycidyl ether. Al-
ternatively, the condensation and dehydrohalogenation
may be accomplished in a single step when using caustic
as the catalyst and dehydrohalogenation reactant, The re-
sulting polyglycidyl ether, preferably a diglycidyl ether,
can be purified in conventional manner, such as distilla-
tion or the like. A further method is to treat a polyepi-
chlorohydrin with caustic to dehydrohalogenate the termi-
nal chlorohydrin units. The diglycidyl ethers of poly-
epichlorohydrin are viscous liquids.

The chlorinated dihydroxy compounds which can be
employed in accordance with the teachings here set forth
are the polycxychlorinated glycols such as the polyhalo-
hydrins having weight average molecular weights from
203 to 10,000 or more, such as polyepichlorohydrin, poly-
oxychlorobutylene glycol and the like.

The glycidyl-forming moiety hereinbefore set forth as
epichlorohydrin can with equal success be epibromo-
hydrin.

The flexibilizer, ie., a diglycidyl ether of a poly(chloro-
aikylene glycol), is mixed with a conventional epoxy comi-
pound, such as for example, the diglycidyl ether of 4,4’-
isopropylidene bis(phenol) sold commercially as DER
331 a diglycidyl ether of bisphenol A having an epoxy
equivalent weight of 187-193; 332, a diglycidyl ether of
bisphencl A having an epoxy equivalent weight of 179;
Epon 828, a diglycidyl ether of bisphenol A having an
epoxy equivalent weight of 200; Araldite 6010, a digly-
cidyl ether of bisphenol A having an epoxy equivalent
weight of 185-196; Epi-Res 510, a diglycidyl ether of
bisphenol A having an epoxy equivalent weight of 180~
200, to mention only a few of the available commercial
products; or the higher molecular weight polyglycidyl
ethers such as DER 661, a diglycidyl ether of bisphenol
A having an epoxy equivalent weight of 475-575; 664, a
diglycidyl ether of bisphenol A having an epoxy equiva-
lent weight of 875-975, and the like, and a conventional
€poxy curing agent, as for example, the polyalkylene
polyamines, the bis (.cyanoalkyl)polyalkylene-polyamines,
diethylenetriamine, bis(cyanoethyl) diethylenetriamines,
dicarboxylic acids and anhydrides, Lewis Acids, or the
like; potted, molded, cast or the like; and then cured with
heat and/or aging as appropriate. The techniques of pot-
ting, molding, casting, and curing are well known and
conventional in the art.

The following examples illustrate the present inven-
tion, but are not to be construed as limiting,

Example 1

The following data represent the results of physical
tests run on cured epoxy resins obtained by curing a
diglycidyl ether of Bisphenol-A (Epon 828, diglycidyl
ether of bisphenol A having an epoxy equivalent weight
of 200) and various weight percents of a flexibilizer as
indicated (prepared as below) with a catalytic amount of
diethylenetriamine as the curing agent at 100° C. for
4.5 hours. The viscosity shown is that of the uncured resin
mixture.

Polyepichlorohydrin is epoxylated in the usual man-
ner with at least two molecular equivalents of strong
alkali.



